Role of Nitric Oxide in Stress-Induced Anxiety: From Pathophysiology to Therapeutic Target.
Stress is often marked by a state of hyperarousal to aid the initiation of necessary stress response for the successful management of stressful stimuli. It can be manifested as a challenge (stimulus) that requires behavioral, psychological, and physiological adaptations for the maintenance of a state of homeostasis in response to stressful stimuli. In an organism, miscellaneous stressors trigger a wide spectrum of alterations in hormonal and neuronal physiologies, resulting in behavioral (anxiety and depression disorders, diminished food intake and gastrointestinal dysfunctions, decline in sexual behavior, diabetes, and loss of cognitive function) and other physiological responses. Stress serves as a potent etiological link to development of several neuropsychiatric diseases such as depression, anxiety, and cognitive impairments. Exposure to stressful stimuli has been found to be associated with activation of nitric oxide synthase and generation of NO which reacts with spontaneous oxygen species to aid formation of active nitrogen radicals. High concentrations of reactive nitrogen radicals may cause damage to intracellular proteins, in addition to causing impairment to components of the mitochondrial transport chain, leading to cellular energy deficiency. This may further serve as an etiological link to the development of secondary neurological diseases associated with chronic stress. Also, during stress exposure, pharmacological inhibition of nitric oxide production displays reduction in indicators of anxiety- and depressive-like behavior in animal models. Therefore, the purpose of this chapter is to present an overview on the role of NO in stress-evoked emergence of secondary neurological disorders like anxiety as well as citing examples where NO has been used as a therapeutic target for the management of stress-induced anxiety-like behavior.